Amelioration of oxidative stress and insulin resistance by soy isoflavones (from Glycine max) in ovariectomized Wistar rats fed with high fat diet: the molecular mechanisms.
Estrogen deficiency after menopause accelerates the redox imbalance and insulin signaling, leading to oxidative stress (OS) and insulin resistance (IR). The molecular mechanisms by which the loss of ovarian hormone leads to OS and IR remain unclear. In the present study we found that rats when subjected to ovariectomy (OVX) resulted in reduction of whole blood antioxidants and elevation of oxidant markers. The expression of anti-oxidant enzymes, superoxide dismutase (SOD1) and glutathione peroxidase (GPX1) was suppressed whereas the pro-oxidative enzyme NADPH oxidase (NOX4) and mitogen activated protein (MAP) kinases ERK 1/2 and p38 were increased at different tissues. Treatment with soy (SIF, 150 mg/kg BW for 12 weeks) extract markedly reversed these metabolic changes and improved OS. Ovariectomized rats also displayed glucose intolerance (GI) and IR as evident from the impaired glucose tolerance test, and reduced expression of adipose and hepatic insulin receptor beta (IRβ) and adipose tissue GLUT4. Treatment with SIF reversed the ovariectomy induced GI and IR. On the other hand, all these metabolic changes were further augmented when ovariectomy was followed by a high fat diet, and these changes were also reversed by SIF. Taken together, these findings emphasized the antioxidant property and anti-diabetic effects of soy isoflavones suggesting the use of this natural phytoestrogen as a strategy for relieving oxidative stress and insulin resistance in postmenopausal women.